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[0006] z.tib(Dtefrx\ m^-mw&m^T^^-^^ &m&mmx\ i$mm&± 
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[ooio] r^^— tKDQwm^ommcD @ #j-e. ^^m^g<^»j^«^^« 
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[001 1] zfrwmmzM&'rztctb ^^mw- (ionic liquid) bvxtabtix 
[0012] mTmm&mft^T?^^-*(D&*ftm^<Dmm<D @ <f*>&mft$> 

1¥&WXB\:V'>(=-ls* (Science), f|284#, 1999^, p. 1340 
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>^.m^t^v^-t(Dy^mmm^ mm, mft. em #Lmu -atmrnm 

[0023] «T> ^0J5rPJNB(^0Ji-^ o 



WO 2005/057772 



5 



PCT/JP2004/018040 
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[0025] izm ^rtt, ^io^fcttfc^a^^ttttfrs^ffl-rsrfc^-c** 
^a(^m)*^«w^wt-^a^»v>ms^*5v>-c^^«rMu^^^ 
©aw£u\, *»wfc*5v>-cr4, firm*»fctt-e*>o-c, ^mwo. ism _1 j^_h© 

[0026] «ipj ^xm^bfrz&mtej^Qmfckvx^ tie©— cd - (iv) 

[0027] Dffcl] 




(I) 

R 



I 

R 



[0029] [NRH ] + (III) 

x 4— x 

[PR H ] + (IV) 

x 4— x 

_hfE(D5£(l) - (IV) iz *sl vC, Rf*^m^l-12©T/^/«*fcf43i— 
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[0030] (X") fcb-Ctt, Th^^vfrVmr-*^^ >WtT~* 

Jtfls*£v\ *ffl<T^v>^Ji^-y^-^^y^^u^v\ tot, 

fE&HiPco &—tfls--t-ST*Svii? — /fya-sKi/- ^K^O^dM) 

[0032] *^pj t^jov ?/^Mm®zn%<D\zm^z^k<Dx%z>7$y^—kvxt3L, # 

])7v4tt*-V ^^^l^/V^P^PfcV^m^MPVDF (HFP) ] , tfV^yfc 

(PHEMA) % aKy^/^^^y V'— h (PMMA) , /}f y^ W 
tf-^H (PEO) , ^yTi^y n^hy/KPAN) teb*tfm?htiZ) 0 

[0033] *mm<DT?^^—*m*<D—m<Dmi$.mw) <Dwm*. mu^-r 0 mi<D ( 

£*l/TV5o 01© (B) fit. «tt©*ige*tt&i*f-fc«>fc:, «^IS2, 2<D^{RlJ^£ 
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[0034] mmm2, 2^mj^rw^m.^mn. ^—^•r^^—^t^^m^b^ 

[0035] *—7$>^/^~—7b4yS->&Wifcb<DtfM^ ^^mW-^tETX^— aJ? 

/j?wv^— -?//f;v= 5— 20M%-cfc5<z>as£ W£U/ \ 

[0036] «««l*»*Sr»o*:ftU:3&— sJ?W-/^a— ^/Hn^y^— SrE-^bT, 

-v— <^SB-a-M:(fiiJt)«> y^rzKy-^— = 1:2-4: lTfcSO^U, 

=1: 1— 2: l-C*>5©3&SJ;90*bV^ -COgE^O^^^. 4-t^/I^^V- 

[0037] -r^-^^s l^^-r^^vv^M^f*. fa&^jfcs. ^ 

m& : zKy-^— = 1 : 2—4 : l"efc5(D^^U, -f^tt^ffc : #y = 1:1—2:1 

[0038] -r^^ei^®^, m^«2, 2^mvx, r??-^—?mttnz>ia-±. 
[0039] ^^mmmiomz, &£xfmmm2<Dm£te, ^th^e^ 10-500 M m-e^s 
§0 tsbi^ & vmvm, mmmm-hm^^t^x^o 
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[0040] iti3«wwtii, zfuxm, mmmfrTXhm)^^^*-^^; 
[0041] ^.(DXoKvxm^tvkT^^— mmmiz.0. ssv^mmm,^^ 

tv^J;5#®JS^^«toT,sa«2, 2tfM#^i-5fc&-e&5o 02{c^i-j:5^, 

[0043] ±m<Dxmxnzzt<Dx%%T?^^—?m*\~£th^ #-*v^/^-y 

[0044] ^wror^x^^ii, X^^-ei»^^<f^»u ^hi&m 
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[0045] m^, mm<Dm^m&&nttiib\^ mommr, m^v-^mmr^um- 

[0046] >f^e^S^ffi^©ffiffiSO^tt^J&<^ , t>2Jaj^S-C*>«i6S, HI3^ 

[0047] &mm<DT?<?M—*mtt> &**tfctin&*^&\*xfm^ &mj£ 

[0048] [|E|1] Ull (A) tt, #3BW©T:?^*^— *#^(3««3t)tf>— ^J<D«^©«tB&^ 



WO 2005/057772 



10 



PCT/JP2004/018040 



m 1 1] m 1 1 mmmso) smm^y^^^^^-rmxh^ 
[oo49] i <<*><mmm 

2 MWzM 

3 mmm 

5 4*>mkw-(DT~*> 

[0050] ^Ife^J^ioT^K^^^^K-rSo 
[0051] SSJfefclfcltt, ^y^-i:bT, 5£; 
[0052] Wb3] 



■fCH 2 -CF 2 } (-CF 2 -Cf4 

0.88 







\).12 


n 



CF 3 



[0053] Xm&tlZrtV^yito? ^y^V— =3ri^^/^o7 P ntV>'*m'^^[PVDF (HFP) 
]£r/Bvyfc 0 

[0054] n^j^ffl v ^*is&mmz. a. ; 
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[0055] Wb4] 




[0056] s Mete^/vm^iTo ) ~?%&tlZ>T;V*;V4^S)) 5-UM.XfyoX^ Rtf? 

^/i-mxT—jr^x'tf^y-y/v^ruTSK^^ Mpf ~)(Dm.(&,T, bmipf 

6 6 

3 

o ) N~]oi^(^Ts EMlTFSi£t>v^h teXxm.&^/umxT-Jrisx&Thy 

2 2 

y ;v^rxi^v- — h (bf ~)<d&.(SIT, bmibf £t>i^)£rfl^fc 0 

4 4 

[0057] iiiigWdj^Tt;*;— jkwv^*— zft±, ws#— #v^/^— :/(#—#> 

;<r?;xn? — 4^=*— tfu— Tiyh*#M<7>MSa% iHiPcoj) (i^T. SWNT£t>l^ 
)xhz> 0 

[0058] mmmiz.m\<^tcmm-z. 4-^/^>^>-2-^ cwr. mp^v ^) -cfcSo 

[0059] ^ig^Jicifflv ^c^;— #>^/^l— fct, ¥k<d ^LT#fd„ -Tftib^ 

. JtfWV^— ^^pH=10OTritonX-100^k^?^(0. 5^*%)4»^ 

, ®t«)5fe^*T*2^, M#^£;WT#fic£-fr*:(0. 6mg/ml) 0 ^<D#fC 
$c50ml£r, ^y^^^/^n^i/^(PTFE)^/^— ^rfflV^^?|^>jiil^ 

[0060] *fcj£^t£<DMfcJ\ ^^jT*#b4afc3jS#jt^^/VA^7t«5S#^^^^ 
Sr. *IlmmX^:$15minCDMTO^^fU E5^1-J;5^ $S33mm<Dg|5#£«; 

[0061] MMMi 
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[-r^tt^CBMIPF )WPVDF(HFP)^W^ > m\X*^m&1fc<»%— 

6 

(l) ¥JB#— atfwv^a— :/ (SWNT) irBMIPF oy/KDUSi : 

6 

SWNT(28mg)£BMIPF (509mg)££l5#rajfc9£-:bii\ SWNT&5m*% 

6 

[0062] (2) ^H^ftWPVDF (HFP) y^*SWNTy/V^^3jg*3t©^JISI 

_h|B (1) -CUMUfcSWNTy/V (73mg) % #y^— [PVDF (HFP) ] (71mg) *5 £ 
T*MP(0. 8ml) Sr, 70-80^CT^P^M^bT, ljg g mMM)tm g («@JD£ 

^/l^fl^te, BMIPF (70mgh PVDF(HFP) (70mg) *5j;U?MP(0. 4ml) & 

6 

, 70-80 < CT^n^^UT^Mbfc„ is g o^«i^i-itii^, * 

s<—y—&ir4}?bvx:¥mzbbu &&mmkut&^ t>5— tfctfx*^— if— £ 
m*rt\ 2® n<D?^ytM)&w$:ffiv : &As'eti;(bi,tc 0 mm^vx. 3g g^mta. 

[0063] (3) 3jf «^:7>r/W^J&^tt<DfHffi : 

1Hz, 4Vp. -p. <DjjJ&mmj£$:1}\\x±M&<D^ _b&»£> % mffi , -tOfc#«Etbfc««E 
, |g{iO|l|-e*)6o iKWlttx Jb&>e>, TVoltage/Vj x TCurrent/mAj, TDisplace 
ment/mmjIr/Tto Htfftte, TTime/secJ^-f 0 fli^fttes =»>*?V , Jh- 

t± % j^9oooia^±©3i«ft»ib-et>^bb3&d»ofeo Eisis, 4v P . - P . 

3&8d£#Sr^i- 0 O. 1Hz, 1Hz, 2Hz, 4H Z -e 
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[oo64] mu^ ittz<Djf : m&mf£<Dm)£{w.(t°— — ^ pea k to p e 

ak) b*:<Dm<Dj&t&&tiL& ( t°-^ • y — • ^) ^i~ 0 

[0065] [^1] 

#!ffi(V) 3 4 5 

^{4 (mm) 0. 33 0. 41 0. 54 G 
[0066] HJ6#i|2 

[^"H«ffc (EMITFSI) OPVDF (HFP) ^/V^ PlM^tt^ffccD^— 
7^~-/y/l^«J$£;tx;53j§^^ 

(1) lpJi#— sHWV^— ^ (SWNT) ^EMITFSIOy/KD|^®I : 
SWNT(21mg) £EMITFSI(86mg) t&15ftmm<9'kt> J tt, SWNT£20fi*% 

[0067] (2) Vi«{fc<DPVDF (HFP) y/V^SWNT^T^A/7c 3lii|oy;H 

S^S) tm @ (S«BS) £LT, _h|E (1) T-TOLfcSWNTy/l' (I05mg) , tf?y-^ 
— [PVDF(HFP)] (54mg)*5<fO?MP(l. Oml)^Lfc„ ^^OT^ti^S g ( 
<43rZ/BMM)b\SC, EMITFSl(l60mgh PVDF(HFP) (80mg) 3o i^MP (0. 
7ml)^ga-^bfc 0 
[0068] (3) mWm-7><^(D<feW: : 

_L|E (2) T^»Ibfc3Sfl|it(0^/V^/VA^ N #-*V-?v^-:/^ (# 
««) ^W^M®36^^bfCo 
[0069] (4) 5S«3£:7WVV^J&^tttf>fF<ffi : 

^ttcDfFffi^^Wfll^l^^^LT^fofCo IH9te, 0. 1Hz, 4Vp. -p. 
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4v P . -p. <Djn&mnj£<Dmwim&&zjzk%<D. ^j^#^-r 0 &±<d(a 

) itO. 1Hz, tET<D (B) telHz, fc±.<D (C) }*2Hz, *TTO (D) fe5HzX&% 0 ^*T, 
[0070] ^2{^ JP^LfcO. lHz©#7gjftflB3E© WEEte (fcT— * • 3> — fc°— ^) ^^tONfOJ^ 

[0071] [^2] 

tff(V) 2 3 4 5 

te(mm) 0. 63 0. 78 1. 20 1. 50 o 
[0072] ^»J3 

[*^M5fel!:J;«5Ji#3t7-f^A] 

(1) mm*— jtfWV^a— :/ (SWNT) (BMIBF ) <D?;V<DMU 

4 

SWNT(41mg)£BMIBF (164mg)£&15#MJfc»HM3iS% SWNT£r20Mft% 

4 

[0073] (2) 3Mr*h (MM) : 

2*5«fctMJi g (SSI) ;_h|E(l)-eML7tSWNTy/V(129mg), [PV 
DF(HFP)](65mg)*5j;U?MP(l. 5ml) 

3S g (^"^fc^S) ; BMIBF (149mg) , atfy-^— [PVDF (HFP) ] (75mg) 

4 

tFMP(0. 7ml) 
[0074] (3) 5«*^7-f/^A©lS« : tt*5«tUW^tt«>fNlB : 

x.tct%<D^ tm&nm* ^mm^mxh^o ±^h. 2v P . - P . (DXi&mmjz 

&jfflx.t£b%<D}&^ 3V P . - P . <D&mfcW£t:lJa?L1tk%<z>J&&. 4V P . -p. (Djj 
Mmnj£&MzJtk%<Difc^ 5V P . -p. <DftMW[W£&tojUtb%v>J&&, 6V P . 
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J©«F4Wfe»A<*oTVVB©**>36»S. 0. 1Hz. 4Vp. -p. ©;frJg«Sffi«r 

[0075] m3i^lmx.fco. iHz(0^^fl;ff(DmHfit(t 0 — t-y — \£—9)kX:<o\%<oPs. 
( • y — • if—*) Sr^r. 

[0076] [^3] 

mg(V) 2 3 4 5 6 

^£(mm) 0. 43 0. 70 0. 99 1. 25 1. 60 o 

[0077] 

[K3|£fa:^^hfe^J:S3S«3t^/VA] 

(1) (SWNT) £-f;*-H«ffc (BMIBF ) <D?JV<Dm% 

4 

SWNT(63mg)£BMIBF (245mg) t«rl5^ra*S5^fc*. SWNT&2lM*% 

4 

[0078] (2) **xh mm) mzxzmm •. 

l:fc£U?3JI @ (HI) ;_h|E(l)-efiMbfcSWNTy^(l60mg), ^y-^?— [PV 
DF(HFP)](80mg)*5<ttJ ? MP(l. 5ml) 

2S g (f^fc^Jg) ; BMIBF (I63mg) „ tfy-^-[PVDF(HFP)] (82mg)*5,£ 

4 
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XPMP(0. 6ml) 

o 

[0079] mm ■. 3mm^y>(^i^<^mx^(Dmmm^m^t^5mmmy^j^ 

(1) II*-*yt;fa-^ (SWNT) M^tt«efr (BMITFSI) Off/VOm 

m-. 

SWNT(65mg) bEMITFSI(246mg)b&l5ftmWi'0-&t>'&, SWNT?r2lM* 

[oo8o] (2) ***h mm) mz zzmm : 

l*5«fcT*3/i g OMJB) ;_b|B(l)-CPSiLfcSWNTy/V(163mg), tfy^— [PV 
DF (HFP) ] (82mg) 3o J;U?MP ( 1 . 2ml) 

2jf B (^HK^Jg) ;EMITFSI(l61mgh #y^— [PVDF(HFP)] (80mg):fc 
«tt/MP(0. 6ml) 

o 

[0081] (3) 5Mmm74A>J*(Di!m : 

<o&&n?t£ m^tm^mmmumi¥mm^<iy^^y^mm. 20mAT^®tt-2 

0#)o 

[0082] ipz&c : 3mmm7^Mz$~78^—xh*mttL,xmnm&tem^temmm 
(i) mffim?<v\'j»<Dftm: 

m<Dm&£ rh*—#^bxc-32])&wv^x^^tch<D&*7u—x^Wttx 

[0083] _hfle-e#ibtl,y t cK3|Sfa, b, c^O. lHz©^fe«BESrAn^.fc^©, Ap^fcmffifii 
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[0084] [^4] 

fff(V) 2 3 4 5 6 

Mi(mm) a 0. 17 0. 32 0. 63 1. 00 1. 10 

b 0. 46 0. 78 1. 18 1. 81 2. 12 

c 0. 30 0. 50 0. 95 1. 50 1. 86 
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i±mwt^v^-t(D^/>mm^. mm. m^n. mi. #uiju ^ttttttn-j; 

[7] ^-^^/^-^t^^mwtm^r-t(Dy/u^m.^. 

m&fotm^-b<Dtfsvmmmit, mm. m^. mm. #utju ^tcitmmi^x 

6 iz.mm<DT??-^~?m*<Dwmijmo 
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